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FOREWORD 

This is the eighth report in the Data Reduction Program Documentation 

series.   It is dated according to the date of completion of the documentation, 

implicatl      is made that this program will not subsequently be modified, amended, 

or superseded; on the contrary, the history of radar data processing is one of con- 

tinuous evolution of techniques, and it is unrealistic to assume that steady-state has 

been reached.   The PA-229 series is being published for the convenience of interested 

parties, and Lincoln assumes no responsibility for the correctness of the information 

presented, nor for its currency. 

The preparation of reports in this series is under the Editorship of Charles R. 

Berndtson of Lincoln, and of D. Nessman and R. French of Philco-Ford Corporation. 

Inquiries,  suggestions,  corrections, criticisms, and requests for additional copies 

should be directed to C. R. Berndtson. 

The principal contributor to this report was G. L. Shapiro (Philco-Ford). 

Due to the intricate, evolutionary manner in which the programs came into being, the 

editors regret that it is in general impossible to give due credit to all -- mathemati- 

cians or radar analysts or programmers -- who contributed to the definition and 

writing f f the programs. 

QjLtC (JMHMIW 
Alan A. Gron/etstein 
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COMMON SYMBOLS AND ABBREVIATIONS 

(The units given for certain quantities are the units commonly used for thost 

quantities, unless otherwise noted.) 

ADT 
ALCOR 
ALTAI R 
Alt 
APS 
ARS 

Az 

c 
CADJ 
C-band 

DBLT 

El 
EOF 

GMT 

h 
Hz 

IF 
in 

LC 

Isb 

min 

NB 
NRTPOD 

POD 
Phase 
PRF 
PRI 
pps 
pts 

ALCOR Data Tape 
ARPA-Lincoln C-band Observables Radar 
ARPA Long-Range Tracking and Instrumentation Radar 
Altitude (km) 
Average Pulse Shape 
ALTAIR Recording System 
Average,  Averaging 
Azimuth (deg) 

Speed of Light 
Adjusted Calibration Constant (db) 
ALCOR frequency,  5664 MHz (NB) and 5667 MHz (WB) 

Wide Band Pulse Doublet 

Elevation (deg) 
End of File 

Greenwich Mean Time 

Hours 
Hertz 

Intermediate Frequency 
Inches 

Left Circular Polarization 
Least Significant Bit 

Minutes 

Narrow Band 
Non-real Time "recision Orbit Determination Program 

Project PRESS Operation and Data Summary Report 
Presented in deg 
Pulse Repetition Frequency (pps) 
Pulse Repetition Interval (s) 
Pulses per second 
Points 



R 
R 
rad 
RC 
RCS 
RF 

s 
SD w 
SDBLT 
S/N 

UHF 

w 
VHF 

WB 
WBS 
WTR 

0 
\ 
* 

Range (km) 
Range Rate (km/s) 
Radians 
Right Circular Polarization 
Radar Cross Section (dbsm) 
Radio Frequency 

Seconds 
Standard Deviation of Wake Velocity 

Wide Band Slaved Pulse Doublet 
Signal-to-^oise Ratio 

Time 
Time After Launch (s) 

ALTAIR Frequency; 415 MHz 

Velocity 
Doppler Velocity 

Mean Wake Velocity 

ALTAIR Frequency; 155.5 MHz 

Wide Band 
Wide Band Slaved 
Western Test Range 

Total Off-axis Angle (deg) 
Wavelength 
Denotes Multiplication 
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FLOW DIAGRAM SYMBOLS 

PROCESS, ANNOTATION 

DECISION 

CD TERMINATOR 

NAME 

SUBROUTINE:  where NAME U the entry 
call into the subroutine 

© 

CONNECTOR:     where P »pacifies a page In the 
flow au,■■,)!!,, and 1. designates 
a atatemunt number in the program 
listing or a refermce point in the 
Dow diagram 

CONNECTOR: where X Implies a continuation 
of the diagram to the next page 

INPUT/OUTPUT OPERATION 

MAGNETIC TAPE 

PUNCHED CARD 

DISK 

vli 
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ALCTAP 

PURPOSE and UTILIZATION 

A. Source of Data 

ALCOR 

r 

B. Data Input 

\      ALCOR Data Tape (ADT) 

C. Xpescription -^ , /->/)/ 

ALCTAP is designed to obtain-ftOS data on waking targets ^(Nß-ftndWB) 

and on multiple radar scattering centers^(WB).   It computes^LG an^ftg-iie^for up to 

170 range cells.   It is usually run every 0.1 s with the data averaged over 0.1 s. 

D. Output 

1. 

2. 

A listing of RCS data 'LC and RC) for up to 60 gates. 
## 

Plots of RCS vs relative range     for each averaging interval 

(optional).   This is a non-coherent Average Pulse Shape (APS) which gives the relative 

position and intensity of radar scattering centers (WB) and non-coherent body and wake 

RCS (NBand WB). # 

3. Punched cards containing Alt and peak RCS over a pre-selected 

set of range gates (optional).   These cards are edited and then used in a plotting program 

to produce the peak wake plot. 

4. Plots of LC and RC peak wake RCS vs Alt to aid in editing cards 

for final plots. .    .       •     i 

* Separate listings and plots are produced for each range offset for WB tapes if requested. 

^ The range span is determined by selecting initial and final gates. 

mm 
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II. DESCRIPTION 

ALCTAP computes average RCS as a function of range gate and time.   ALCTAP 

will process both RC and LC channels in one run for the printout, punched cards, and 

peak wake plots, but will only produce APS plots for one selected polarization/run.   The 
2 

program averages in m   and then converts to dbsm for printouts and plots. 

The averaging interval and skip time are selected by the number of pulses to be 

averaged (INTAV) and the number of pulses to be skipped (ISKIP).   Since averaging 

interval (s) = INTAV/PRF, and skip interval (s) = ISKIP/PRF, the averaging interval 

and skip interval will change whenever the PRF changes. 

Only primary pulses (pulses with zero range offset) are included in INTAV, 

ISKIP, and PRF. 

For wide band slaved (WBS), doublet (DBLT), and slaved doublet (SDBLT) wave- 

forms, the program will average or skip all inclusive slaved or slaved doublet pulses 

with the same range offsets.   This means that all non-primary pulses# should be ignored 

when averaging and skip intervals are being determined, since the program will handle 

these pulses automatically. 

RCS is computed as follows: 

LC RCS = XATBL(N) + 40 log R + XPPAGC + CONLC - POWERT 

RC RCS = XATBL(M) + 40 log R + XOPAGC + CONRC - POWERT 

where 

XATBL(N) is obtained by indexing the LC calibration table with the LC 
amplitude values obtained in the ADT data record.1 

XATBL(M) is obtained by indexing the RC calibration table with the RC 
amplitude values obtained in the ADT data record. * 

# 
Pulses offset In range. 

' MMMMMBifWitlMilll 
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XPPAGC is total LC attenuation (db) 
2 

XOPAGC is total RC attenuation (db) 
# # CONLC   and CONRC   are calibration constants (db) obtained from 
Calibration Record Words 624 (NB LC), 625 (NB RC), 
627 (WB LC), and 628 (WB RC) 

POWERT (peak transmit power in dbw) for NB 
= PWRCN + PWRSN log XPKPWR 

POWERT for WB 
= PWRSN + PWRSW log XPKPWR 

where 

PWRCN is Calibration Record Word 620 

PWRSN is Calibration Rer.ord Word 621 

PWRCW is Calibration Record Word 622 

PWRSW is Calibration Record Word 623 

XPKPWR is ADT Record Byte 344 

R, Az, and El are corrected as follows: 

R - IRANGE + TRBIAS + TTCOR + RRCOR - RCORF 

Az =IAZ +AZB1AS 

El = IEL + ELBIAS - ECORF 

where 

IRANGE is uncon.cted R 

TRBIAS is range bias 

TTCOR (transit time correction) = RR/c 

RRCOR is range doppler coupling correction 

RCORF is tropospheric refraction correction 

IAZ is Az encoder angle 

AZBIAS is Az bias (Calibration Record Word 602) 

# Called KRCS (LC) and KRCS (RC) on output listing. 

mmmmm 



IEL is El encoder angle 

ELBIAS is E) bias*(Calibration Record Word 603) 

ECORF is tropospheric refraction correction 

Alt is computed as follows: 

Alt = (R2 + R 2 + 2 RR     sin El)5   - R e e ' e 

where R   = radius of earth (6378.145 km) 

Before processing, the main program checks that ITBAND (tape) = 1BAND 

(input).   This determines that if WB data is requested, WB data exists on the tape 

requested. 
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III. OPERATION 

• 

A. Input 

Launch time (total GMT ms) 

Waveform and polarization (APS only) 

Averaging interval (pulses) 

Skip interval (pulses) 

Start and stop range gates tor listing, APS plots, and peak wake 
RCS search 

First and last pulse nos. of processing intervals 

No. of processing intervals 

Scale factors for APS plots 

Glitch remover (only used when site has serious problem with 
A/D counter) 

Options for plotting,  punching, and deleting non-primary pulses 
from output 

A sample input is shown in Appendix A. 

CARD 1 (HO,  1215,  IX, A4) 

Launch time in total GMT ms 

Initial gate for APS plot (1) 

Final gate for APS plot (170) 

0 = NB; 1 = WB 

0 = LC APS only; 1 = RC APS only 

0 = APS plots; 1 = no APS plots 

Initial gate for listing; (46) 

Final gate for listing (105) 

(Col.) 

1-10 ILNCH 

11-15 NCELL1* 

16-20 NCELL2# 

21-25 NBAND 

26-30 I POLAR 

31-35 IPLOT 

36-40 ICELPl^ 

41-45 ICELP2# 

#. 
If left blank,  program sets to indicated value. 

Program will not list more than 60 gates. 

5 
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(Col.) 

46-50 INTAV 

51-55 ISKIP 

56-60 IPEAK1# 

61-65 IPEAK2# 

66-70 NVALS 

72-75 TITL 

CARD 2 (2F10.3, 

1-10 DBB# 

11-20 DBT# 

21-30 IPKAD# 

31-40 IPUNC 

No. of pulses in averaging interval 

No. of pulses between averaging intervals 

Initial gate for search for peak wake RCS (54) 

Final gate for search for peak wake RCS (90) 

No. of processing intervals 

Title for listing and plots 

## 

3110) 

41-50      IPRIME 

Minimum value for ordinate of plots (-60 dbsm) 

Maximum value for ordinate of plots (+40 dbsm) 

A/D count limit (130) 

0 = punched peak wake cards 
1 = no punched cards 

0 = All pulses are output 
1 = Primary pulses only are output 

CARD 3 (6110) 
1-10 NSTART First pulse no. of initial processing interval 

11-20 NSTOP Last pulse no. of initial processing interval 

21-30 NSTART First pulse ro   of second processing interval 

31-40 NGTOP Last pulse no. of second processing Lnterval 

41-50 NSTART First pulse no. of third processing interval 

51-60 NSTOP Last pulse no. of third processing interval 

Repeat Card 3 as necessary. 

^ If left blank, program sets to indicated value. 
##Only primary pulses used to determine peak wake RCS. 

6 
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B. Output 

LISTING 

Selected input parameters 

First and last pulse nos. # in averaging interval (includes primary 

and offset pulses) 

KRCS (LC) and KRCS (RC)## 

No. of pulses averaged 

TAL, GMT totals, and GMT h, min, s, and ms 

R, R, range offset, Alt, AGC (dbsm) 

Average RCS^ t (LC and RC) for each range gate selected in 

ICELP1 and ICELP2 

APS PLOTS 

RCS vs relative range (m) 

PEAK WAKE PLOTS 

Peak Wake RCS vs Alt 

PUNCHED PEAK WAKb DATA 

CARD 1:  Polarization (A2), bandwidth (2X, A2), Title (2X, A4) 

CARD 2:   Alt(F10.3),  RCS(F10.3) 

A set of Alt and RCS cards are produced for each polarization. 

Sample outputs are given in Appendix B. 

# Called PRI (start) and PRI (stop) in listing. 

W Also called CONLC and CONRC. 
t AGC is the total LC or RC attenuation, depending on the polarization 

selected for APS plots. 

^   For each range offset. 

■ 
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PROGRAM LIMITATIONS 

NVALS < 50 processing intervals 

f ICELP2 - ICELP1]        ^ 60 gates 

Length of run < 2000 averaging intervals 

No. of range offsets on tapes during averaging interval must not exceed 20 

(including 0 offset).   If greater than 20, only first 20 will be processed. 

■•mi ii       •mm^mmm 
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V. PROGRAMMING 

A. TAPALC (see Appendices C and D.) 

TAPALC is the control section of ALCTAP.   TAPALC reads the input 

cards,  makes the call to READJS, and averages the data returned.   TAPALC separates 

the pulses according to range offset, searches for the peak response, and saves this 

value along with its corresponding altitude.   TAPALC also calls the subroutines that 

plot and print the data. 

B. HEDADT (see Appendix E.) 

Subroutine HEDADT unpacks the ADT header record which contains 

bandwidth,  reel no.,  WTR no., date of mission, ard mission designator.   The call 

statement is HEDADT [ ISIG,#   INBUF(l), IEQM(1) I . 

INPUT 

INBUF(l) First word in the ADT header record 

OUTPUT 

## 

IEQM(1) 

IEQM(2) 

IEQM(3) 

IEQM(4) 

IEQM(5) 

IEQM(6) 

IEQM(7-9) 

READJS2 

1ZBAND (bandwidth:   1 = WB, 0 = NB) 

ITREEL (reel no.) 

ITWTR (WTR no.) 

IMTH   \ 

IDAY   > (Date of test) 

IYR      ) 

ITDFSG (mission designator) 

The first call to subroutine READJS opens the file and reads the ADT 

header  -ecord.   The second call to READJS reads the ADT calibration record and 

4i 77 Not used. 

## TNBUF (2) to INBUF (1803) contain the remaining words in the record. 

9 
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Stores the values in a buffer area. TAPALC extracts the individual calibration values 

it requires. Each subsequent call to READJS reads an ADT data record consisting of 

eight ALCOR pulses. 

2 
D. UNPACK 

Subroutine UNPACK unpacks the raw data from the ADT, and translates 

it into a format usable by the IBM 360/67 computer. 

E. REFC (see Appendix F.) 

The tropospheric refraction correction subroutine, REFC, is based on 
3 

tropofrpheric refraction tables in PPP-36.     A modified version of this subroutine is now 

in use. 

The call statement is REFC (E, R, DEE, DRR) 

E Uncorrected El (must be between 0° and 90°) 
R Uncorrected R (ft) 
DEE El tropospheric correction 
DRR R tropospheric correction (ft) 

The corrected values to be computed after exiting from the REFC 

routine are: 

F. 

El =   E - DEE 
R (ft)    =   R - DRR 

PLOTT 

Subroutine PLOTT plots the APS and peak wake RCS plots. 

10 
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APPENDIX A 
ALCTAP INPUT 
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1J05 RANGE  SAMPLE   NO. WBLC 
,„        "    ''-    ••    4»    "    ,8    »•    "    •»   100   110   DO   110   140   150   100   1T0 

-++++++*; n 11 m 11 H 11111111111 111 m 11111 11 m M i *■ 
«»NO»  OPPSIT   IMI   •• I.« 

NO     OP  PULSIS   U8ID   >    5 

"•—I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 |_H 1 1 1. 
• »0 10.0 lt.0 10.0 11.0 iO.O 

RANGE     METERS 
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Ml   «TAllT-oTOP 

• •11 
• •41 

am TAL (no 
•     14        >     It! 14*4.01 

ULTITUDKKN) 
451   • 
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CO 
GO 
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LU 
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ALTITUDE   CKMT 
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Polarization 

Bandwidth 

Title 

LC UB 1J19 

11111 

n 

44 

55 

Co 

11 

B8 

I 2 

i; ; e 

1 1 I 

333 

444 

555 

m 
m 

99 
3 i 

999 

CARD 1 

0001ono00000000D0OO0O00000000 0000 00000000000000000000000 000000 0000 000000 
■J 10>ll!ni<:J16IMein021!??]!4?5!627Z829 333l32 33 3<]536 3n«39404l«««45«47««5fl5IS?5]54SS5E5!58 59 60616263E4 6566G768S9/0;n2)3/<;S76;n8)980 

i ii im niin inn ii i niMiii miimiiimn 111 iimimi iniiiimi 

inniiiumiiiuinuinnnnnmuminnnmunuunniiiuiii 
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4/1 

5555555555555555555555555555555555555555555555555 55555555555555555555555 

6 6 6 6 6 0 6 C 6 D 6 6 6 6 6 6 fi 6 6 C 6 6 G 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 G P S 6 G 

minminininnumummminnjiiiiuiniiriniinimnnni 
88 808868886608888 988088 880688008e8888888Pe888888888888688 0888888 88888 883 

999 9 999999999999999999999999999999999999990999999999999 9999999999933'n'l 

Alt 
684,309 

RCS 
-2:971 

1   2  3  4   r.   6   7 

1   1   I   1   1   I   I 

2222 22 

3 3 3 3 3 3 

44 444 4 

5 5 5 5 5 5 5 

G 6 G G 6 G 

111 1 111 

1 1 1 

222 

333 

444 

555 

GGG 

7/7 

9 9 0 9 9 9 9 
12  3   15  6  7 

9   9 
9 10 11 

IBM 

CARD 2 

000 0000000000000000 0000000000000000000000000000 0000000000000 000 00000 0 
12 13 I! 15 16 17 18 19 20 21 22 23 24 25 28 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 4S 47 <» 49 SO SI 52 53 S4 55 56 57 56 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75(6 77 78 79 BÜ 

11 niiii  iiiiiiii 11 n i iiiiiiiiimiiiiiiiMii m iimiiminm i ii M 

222^ 2 2222222222222 2222222222222222222222222222 22222222222 222 222 22222 

33333 3333333333333333333333333333333333333333333333333333333333333J3 

4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 M 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 

55 55 555555555 5555555 5 555 5 555 5555555555555555555 5 55555555 5555 5 5555 5555 

000606666666666606666066660660666666666606666666666666GGGGGGGGGGGGGGG 

7777777 7777777777777777777777 7 77777777777777777777777777777777777/77 

88006 880 38688888888888808888888888888888888888888888880888888886 8888 

9 9 9 9 9 9 9 9 9 9 9 9 Ü 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 in 9 9 
^14 15 lb Jib 19 20 21 22 23 24 25 26 27 28 29 30 31 12 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 5718 59 6061 62 63 64 65 66 67 69 69 70 71 72 73 74 (5 76 7/.8 ;989 
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.... 

APPENDIX C 
TAPALC PROGRAM LISTING 

DOCBLE PRECISIPN XLNCH,DlüOO,TAL,TCTL,7ALBEG,TOTBEG 

DIMENSION NSTA9T(5C),NSTCP{50) 
DIMFN^inM kl reitMi 9n. I«MI wn/-^., 
DIMENSION NSTA9T(5C)tNSTCP{50) 

M
,
VATP1

I
?^O

,
:
CSI;M<20,170,

'
XRCSUM,20

'
17Ü,

''
AV

LC(20.170),IAVR 

2, ILCPHä( 17C) , TRCPI-A(170), YPftNT(1701 
DIMENSION I0UT(17C)?CBIAS(8) 
OIMENSION XNBUF(1803),PIFA(16),UirA(l6), XKKCS(5) 
DIMENSION IECM(q),ITnESG(3),XSRANG(20) 
DIMENSION IJC0NT(20) 

IAVRC(20,170 

COMMON /ICLZ/ JJ,TITL,ALTI(2000)?YLC(2COC),YKC(?000) 

UDAT (3^.1) ),( IRTPHAI 1), IDAT (511) ) 
EQUIVALENCE(XNPUFI1),INbUFll)) 

2  EtM(M tlMTH  ),(IECM(b).inAY ) , ( IECK I 6 ) , I YR ) , 
31 lEC.'K 7),ITDES^(1) ) 

DATA ZLC/'LC  '/.ZRC/'RC  •/.ZUH/'V.B  '/.ZNB/'NB  •/ 
DATA IfKSTl/0/tIFRST2/C/,IFRST3/0/,IFKSTA/0/ 
DATA ER /637a.lA5/tD1000/lOOO. CO/ 

BLANK/«     •/tlASrft/««    / 

LEFT CIRCULAR DATA REQUESTED 
"IGHT CIRCULAR DATA RfCUESTEC 
NARROW BAND DATA REQLESTED 
WICE BAND DATA REQUESTED 
SCAG60 PLOTS 
NO SC<»060 PLOTS 

PUNCH ALT. VS RCS CARDS 
NC PUNCHED CARDS 
MISSION FLOWN BEFORE 15 CCT 70 
"ISSION FLOWN AFTER  15 CCT 7C 

C 
C IPOLAR • C 
c IPOLAR = 1 
c NBAND = 0 
c NRAND = I 
c IPLOT = C 
c I PLOT = 1 
c IPUNC • 0 
c IPUNC = I 
c NEWA ■ 0 
c NEWA = 1 

COLD 
(NEW 

ATTN.I 
ATTN.) 

RE 'C<5,l)ILNCH,NCELLl,NCELL2,NBAND,IPOLAR,IPLOT,ICELPl.ICELP2. 

1   FORMAT(I 10,12 I",IXfA^/2F10.3,3110/(6110)) 
NNSET=ISKIP 
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■ ■ 

c 
c 
c 

IERR»0 
CALL   REAOJSdNRUF.IECF.IERR) 
ISIG«l 
CALL HEOADT U5 IG,INBUF11)*lEQH«I)) 
ITBANO'IZBANC 
NEWA»0 
IFllYR.GT.TOIGr TO 282 
IF( IYR.LT.70»Gr TO 283 
SFHMTH.GT.1CIOO TO 282 
IF(IHTH.LT.10)^0 TO 283 
IF( lDAY.LT.l5)r,0 TO 283 
NEWA>1 
CCNTINUE 
IERR=0 
CALL READJSdNPUF.IEÜF   KR > 

STORE THE DF5IRED CALIBRATION VALUES 

N»0 
OD 20 K*256t381 
N=N*l 

20 XATBL(N)*XNBUF(K) 

N»0 
DO 22 K=512,527 
N=N*l 

22 PIFA(N»»XNBUF(K) 

OU 23 K«52e,543 
N=N*l 

23 OIFA(N)=XNBUF<K| 

PFSA=XNBUF(592J 
PSSA«XNBUF(593) 
0FSA=XNBUF(5g4) 
QSSA^XNBUF(595» 

ABIAS«XNBUF(607) 
EBIAS^XNBUFUOD 
0EGC0N«(18C.*.0479369)/3i«l.59 
AZBIAS=DEGCON*ABIAS 
ELBIAS=0EGCÜN*FB1AS 

25 

N = 0 
DO   25   K = 60<t,6ll 
N«N+1 
QBIAS(N>»XNBUF(K) 
RBIASINI^QBIASfN) 

PWHCN«XNBUF(62C) 
PWRSN=XNBUF(621) 
PWRCW«XNBUF(627) 
PWRSW-XNBUF(621) 

H*0 
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c 

c 

DO 27 «=624,620 

27 XKRCS(N)=XNBUMK) 

PSSL=XNBUF(629) 
aSSt=XNBUF(6301 

JCCN»-1 
INDEX«0 
iTsr^i 
JJ-0 
IPULS«0 
JXx20 
NPRMRY=0 

00 120 1J=1,NVALS 
NHEG=NSTART(IJ» 

NM=l 
DO 72 M=lfJX 
IJCCNT(M)-0 
XSRANG(M)=0. 
DO 72 K=-lf17C 
rAVLC(M,K)»0 
IAVRC(M,K)»0 
XLCSUf'(M,K)=0. 
XRCSUM(M,K}=0. 

72 CCNTINUE 

3 JCCN»jr.ON+l 
IF(JCON.E0.9.QP.JCON.E0.0)GO TO 97 
INDEX*!JC0N-l)*9C0 
GO TO 99 

97 JCCN=l 
INDEX«0 

98 IEOF»0 
rERR=0 
CALL   READJS( INPUF,lEOF.IERR) 
IF( lERR.EG.UGn   TO   103 

99 CALL   UNPACK 
XOFFST«(FLOAT(IOFFST)/2048.)♦14.989625 
IF(IC0CE.EC.51X0PAGC«XPPAGC 
IF(ICODE.EC.nvOPAGC=XPPAGC 
IF(IFRST2.EQ.1)GC   TO   92 
IF(NCELL1.LE.0»NCELL1«1 
IF».NCELL2.LE.01NCELL2«170 
IHIPKAD.LE.0»IPKAD»130 
IF   ( ICELPP.GT.^.ANO.ICELPl.GT.OGO   TO   93 
JCELPl»^ 
ICELP2=105 
GO   TO   95 

93   rF((ICELP2-ICELPl*l».LE.6U)G0   TO   95 
ICELP2=ICELPUci9 

95   CCNTINUE 
IFIIPEAKl.GT.0.AND.IPEAK2.GT.0)GO TO 96 
IPEAKl = 5'i 
IPEAK2«90 

19 
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wr —™^ 

96   CCNTINUE 
ZBAN=ZNB 
IMITBANC.EC.l)ZBAN = ZWB 
ZPOL=ZLC 
IF( lPOLAR,EQ.nZPOL = ZRC 
RRUSE=-.009A3 
IF(ITBAND.EQ.llRRUSE=-.n00ll5 
PWRUS1=PWRCN 
IF(NBANO.EC.l)PWRUSl=PhRCM 
PWRUS2»PV«RSN 
IHNBAND.EQ. 1)PWRIJS2 = PWRS* 
CCNLC=XKRCS(1) 
CCNRC=XKRCS<2) 
IF(NBAND.NE.liro TO 17 
CCNLC = XKRCS(<il 
CCNRC=XKRCS(5) 

17 CONTINUE 
m!COCE.EC.5»rONRC=LONLC 
IF(ICOD£.EC.7)rONRC=CONLC 

200 

208 

210 

211 

212 

21* 

WRI IE ( 
FORMAT 
lfI5,« 
WRITE( 
FORMAT 
If'CELL 
1 
WRITEt 
FORMAT 
It'CELL 
1 
WRr.E« 
FORMAT 
WRITE« 
FORMAT 
1ST0P 
XLNCH* 
WRITE( 
FORMAT 

6,20C)Z 
(• 1 TAP- 

TITLE 
6,208IN 
t'OCELL 
BEGIN 

6.210) 
('OCELL 
END 

6,211)1 
« «O«, 12 
6.212) ( 
('0 STA 

'.12 
DFLOATI 
6f2U)X 
«•0 

PPL.Z 
ALCOR 
■ '. 

CTLLl 
REGI 
(PEAK 

NCELL 
FND 
(PEAK 

NTAV, 
K, «IN 
NSTAR 
RT 
X.'ST 
II NCH 
LNCH 
LIFT 

HAN.ITRttL.TlTL, (IECK( 11, (--4,6) 
POLAR = •,A2,'!»X, «eANO = • , A2,4>X, »REEL NO. = • 

A*,"   DATE » •,I2,,/,,I2,,/,,I2) 
,ICELP1,IPEAK1,CCNLC ,NBAND,IPLOT 
N (PLOT) *■ 'tlStSXt *CiLl BEGIN (PRINT) = *tt3»9X 

) = •,I3,5X,,KRCS(LC) • •, F8.3 
,AX,MBAND   «   SIl^X.MPLCT   »   ',11) 

2,ICELP2,IPEAK2,C0NRCt    IPOLAR 
«?LOT)   -   SIB.SX^CELL   END        (PRINT)   =   »tUtSX 

)   ■   •»UtiXtktlftC$(ftCi   ■   ',   F8.3 
,AX,»IPOLAR«   ',11) 

NNSET 
TAV   x   •«I3*18X»*ISKIP   »=   ',13) 
T(I),NSTOP(I),I>1,NVALS) 
STOP SWX,«START        STCP •,12X,«STA^T 
ART   STOP 
)/D1000 

• /(4(2XtI5,2X,I5,lSX))) 

OFF TIME = SFIC.S) 

92 

IF(N8AND.NE.ITPAN0)GO 
IFRST2=1 
CONTINUE 

TO 695 

620 IF(NUMPRI.LT.NSTART(IJ))G0 TO 3 
IF(NUMPRI.GT.NSTART(IJ))G0 TO 628 

600 

6314 

62B 
629 

ITSW 
NSWIT=1 
IF(IC0DE.EC.3.rR.IC0DE.EG.7.0R. 
GO TO 629 
NSTART(IJ)=NSTART(IJ)*l 
WRITE(6,631'.)IJ,NSTART( U) 

IC0DE.EC.2)GC TO 600 

110) FORMATI 'ONSTARTiSIB,') HAS BEEN CHANGED TC 
GO TO 3 
IF( ICODE.EC.3.rR.ICODE.EC.7.0R.ICODE.EC.2)GC TC 626 
IPULS=1PULS*1 

20 
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6?6 IF ( INT AV.EC. I. AND. I SKIP. ECO J I PULS* I 
631 GO TC (660,66l),NSUiT 

660 ITST=1 
IF(IPULS.NE.INTAVIGO TO 10 
NSWIT^2 
ITST=2 
IPULS=0 
IF(NNSET.Et.O)^Sk.IT=l 
CO TO 10 

661 IF(IPULS.NE.NNSET)GO TO 118 
IPULS=C 
HShIT=l 
ITST»! 
GO TO 118 

C 
c 
c 

10 CONTINUE 
IF( IFRST^.EO.DGC TC 3^1 
IPROLD=IPRF 
XOPOLD=XCP«GC 
XPPOLO=XPPAGC 
IFRST*=l 

CETERMINE OTFSET POSITION OF DATA 

3M   CONTINUE 
SFIABSIXCFFST-XSRANGd) I.GT.l. )G0   TC   3*3 

NPRMRV=l 
GO   Tu   3*2 

343   DO   3Vi   K=2,JX 
IF(ABS(XOFFST-XSRANC(K) I.GT.l.)G0   TO   3<i5 
MM = K 
GO TO 342 

345 CONTINUE 
NH*NM*1 
IFINM.GT.JXIGO TC 19 
MM = NM 
XSRANG(WM)=XOFrST 

342 CONTINUE 
IJCCNT(HM) = !(JCCNT(MM»M 

IF( IPOLAR.EQ.DGC   TO   609 
IFIABSUPPOLC-XPPAGO.LE.l» IGO   TO 
WRITE(6,6-7)MJ>'PRI,X,r'P0LCtXPPAGC 

622   F0«MAT(/2       ^U^RENT   PRI   =    «lie,' 
I«   '.FS.D 
XPPQLD=XPPAGC 
GO TO 610 

609 IF(ABS(X0P0LC-X0PAGC>.LE.1.)G0 TO 
WRITE(6,6 22)NU»'PRI,X0P0LC,X0PAGC 

XOPCLD^XCPAGC 

610 

OLÜ AGC = «fFS.l,'  CURRENT AGC 

610 

610 IF( IPRF.EC.IPRnLC)GO TC 611 
WRITE(6,6 24)NUMPRI,IPRCLD,IPRF 

624 F0RMATt/25X,CUPRENT PRI = ',18 OLD PRF = ',15, CURRENT PRF 
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1    «,15» 
IPRCLD=IPRF 
IFRSTA=0 

611   CCNTINUE 
ITOT=(3600*IHRS+60*IMIN*ISEC>*1000*IMSEC 
ITAL=ITOT-ILNCH 
TQTL = DFLOAT( ITPD/DIOCO 
TAL = DFLUAT( ITAH/CIOCO 
ROCT=(IKCCT/(8192.C))*1A.989625 
RANCE=(FLOAT(I^ANGE)/2048OC0.)♦IA.989625*TRBIAS*.1^989625 
TTCOR»   (RANGF/299 776.)♦(ROOT/1000.» 
RANGE=RANGE*TTrOR 
RRCüR=RRUSE*ROnT 
RANGE = RANGE*R«r,0«/1000. 
A/ = ( IAZ*^»3l'»1.5 9265358l/(2.0**l7) 
XAZ=AZ*.057295P 
XAZ=XAZ*AZBIAS 
EL = ( lEL*2*3l'il.592653 58)/(2.0**l7J 
XEL=FL*.0572950 
XEL'XEL+ELBIAS 
CALL REFC(XEL,RANGE,ECCRF.RCORF) 
RNGF^RANGE-RCORF 
ELVF=XEL-ECORF 
RAOEL=ELVF*.017453 
CALT=SCRT(RNGF**2*ER*ER+2.*RNGF*ER*SIN(RADEL))-ER 

RANGE=HNGF 
XTRR'AO.^ALDGKIRANGEI 
XPKPHR=IPKPwR 
POWERT = PWRUSl + nWRUS2*ALüGlO(XPKPV«K) 

11 

IF(IFRSTl.EQ.l»GC 
NPRBEG=NUMPRI 
ALT6EG=CALT 
TALBEG=TAL 
TOTBEG=TOTL 
ROOBEG=RCnT 
RANBEG=RANGC 
POKBEG^POWERT 
XHRB*IHRS 
XMNB^IMIN 
XSCBMSEC 
XXSB=IMSEC 
tHKB»IHKS 
IMNB^IMIN 
ISCB=ISEC 
IXSB=IHSEC 
XPPBEG=XPPAGC 
XOPBEG=XCPAGC 
IFRSTl=l 
CCNTINUE 
NPREND=NUMPRI 

TO   11 

DO   39   K=l,l7C 
IF(K.LT=NCELL1.0R.K.GT.NCELL2)G0   TC   39 
N«IlC/^P(K)*l 
IF{N.o   -IPKAO^O   TO   34 
XLCDH1K)*XATBL(N)+XTRR+XPPAGC+CÜNLC-P0WE»U 

,•»,2 

mm 



^^p ^f" ^w- 

XLCSUM(MMfK)=XICSUM(MM,K)*10.**(XLC0B(K)/10.) 
IAVLCtMMfK>=IAVLC(MHtK>*l 

3^   M=IRCAKP(K)*1 
IF(M.GE. IPKAOCO   TC   39 
XRCDb(K)«XATaL(M)*XTRR*XOPAGC*CONRC-POWFRT 
XRCSUM(MM,K)=XRCSUM(MM,K)+10.**(XRCDB(K)/10.) 
IAVRC(HM„K) = lAVRC(Mf«,K) + l . 

it   CCNTINUE 

19S 

19 

41 

42 

GO   TO   ( 
IFINUMP 

mNM.G 
IF1IPRI 
NQ=l 
NM=l 
CONTINU 
NQ=1 
IF(NPRM 
IFlNG.t 
PO   60   L 
DO   42   K 
IF(K.LT 
IFIIAVL 
IF1XLCS 
XLCDB(K 
IF(IAVR 
IFURCS 
XRCDB(K 
CCNTINL 

l99,19i,ITST 
RI.NE.N^TCPdJ) )GC 

T.JX)NM=JX 
ME.LE.O)GC   TO   41 

TO   118 

RY.E 
C.2. 
L = NG 
= lf I 
• NCE 
C(LL 
UVd 
) = 1C 
cat 
UM(L 
)=1C 
b 

CO) 
AND. 
,KH 
7C 
III. 
• K). 
L ,K) 
.♦Al 
,K). 
L,K) 
.♦AL 

NC = 2 
IPRIME.GE.DGO TO 79 

0R.K.GT.NCELL2)G0 TC 42 
LE.O)IAVLC{LL,K»=l 
.LE..OOGOCOO1)XLCSUM(LL,KI=.00000001 
0G1C(XLCSUM(LL,K) /FLOAT(IAVLC(LL,K))) 
LE.ünAVRC(LL,K)»l 
.LE..0000000l)XRCSUM(LL«K)x.00000001 
UGIC(XRCSL)M(LL,K) /FLOA T ( I AVRC ( LL ,K ) )) 

44 

IFILL.N 
XLCPK=- 
XRCPK=- 
OU 44 K 
IFCXLCC 
IF(XRCI: 
CCNTINb 
JJ=JJ*1 
ALir(JJ 

YLC(JJ) 
YRC<JJ) 
fF(JJ.t 

E.DGC   TQ   55 
1CCC. 
1000. 
=rPEAKl,lPEAK2 
B(K).GT.XLCPK)XLCPK=XLCDB(K) 
B(K).GT.XRCPKIXRCPK*XRCDB(K) 
E 

I^ALTBEC 
=XLCPK 
=XRCPK 
ä.20CC)r,ü TO   121 

55 

56 

XCUTHG* 
XNUMO=I 
YSLVED^ 
IF(1 POL 
IBGG=IH 
IFlLL.E 
WRITE(6 

1T0TBEG, 
FORMATl 

1   RANGEl 
23X,'TSE 
3«    PRKS 
4F9.3) 

XPPBEC 
JCONTI 
XSRANG 
AH.EQ. 
LANK 
Q.IIIB 
,56)IB 
XOUTBG 
//6X,A 
Kf )    • , 
CSFIC 
TCP)', 

LL ) 
(LL) 
DXCUTBG» XUPBEG 

Gr=IASTR 
G'"tIHRB,IMNe,ISCB,IXSBiT.aBEG,RANEEGtYSLVEC,ALTBEGi 
»KPRBEG.NLiMPRI .XNUMC.RDOBEG 
I.'TIKEIGHTI •,I2,1X,I2,1X,I2,,.,,I3,8X,»TAL •,F9.3,» 
r«.3,6X, «R.CFFSnM) = •,F9.1,7X,«HEIGHT I KMi • ,F7. 1 t/i 
.1,3X,,AGC(DBSM)   =   •,F5.1,3X,•PR I(STARTt',2X,I 5,2X, 
2X,15,3X,«NO.PULSES   «    •,F4.0,2X,«ROOT   (M/iEC)   =    ', 

23 
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NSWTCH=0 
INDX1=C 

^l 

5 3 

59 

62 

63 
52 

DO   52   K=l,170 
IF(K.LT.ICfcLPl.OR.K.Gr.[CEtP2)GO 
IF(NSWTCH.EQ.l)GC   TC   51 
IXA = K 
NSWTCH^l 
CCNTINUE 
IXZ = K 
IOUT(K)^K 
INCXl=INDXUl 
IF(K.EC.ICELP2)GC   TO   53 
IF( INOXl.NE.15»GC   TO   52 
NSWTCH=Ü 
IN0Xl=C 
WRITE(6,59) (IOI)T(N)lN= IXA.IXZ) 
FORMAT(20X,'RANGE   GATES«,AX,1516) 
WRITE(6f62)(XLrDB<N),N»lXA,IX2» 
F0RMAT!29X,,LC,,AX,15F6.l) 
WRITE(6,63)(XRCDB(N),N»IXA,IX2) 
FORMAT (2SX, • RC ' , <tX, 15F6. 1) 
CCNTINUE 

TO 52 

48 

60 

DO AT KM,ITC 
IF( IPULAR.EQ.DGC TO A9 
YPRNT(K)=XLCCa(K) 
GO TO A? 
YPRNT(K)=XRCCB(K) 
CONTINUE 
IF( IPLOT.NE.Ono   TO   60 
iNDIC»! 
XPQFFS=XSRANG(LL) 
CALL   PLOTT(SNDrC   ,      YPRNT(1),NCELLI,NCELL2,ITBAND,I POLAR»NPRBEG, 

lNPREND,DBB,D3T,ALTBEG,VALBEG,XHRB,XMNB,XSCB,XXSB,XPCFrS,XNUM0) 
CONTINUE 

79 CONTINUE 
NM=1 
NPRMRY»0 
00 82 M»1,JX 
IJCCNT(M)=C 
XSRANG(M)xC. 
DO 82 KM,170 
IAVLC(M,K)=0 
IAVRC(M,K)=0 
XLCSUM(M,K)»C. 
XRCSUM(M,K)=C. 

82 CCNTINUE 

IFRSTA^-O 
IFRSTl^O 

118 IFINUMPRI.LT.N 
IPULS«0 

119 IFR3T3=Ü 
120 CONTINUE 

TO   3 

24 



121 

131 

122 
133 

126 
128 
129 

CCNTINUE 
IF( IPUNC.EC.DGO   TC   126 
WRITE(7,131)ZLC.ZBAN,TITL 
F0RMAT1A2,2X,A?,2X,AA) 
DO   122   K=1,J,1 
WRITE(7,133)ALTI(K»,YLC(K) 

FÜRMAT(2F1C.3) / 
WRITE(7,131»2RC,/BAN,TITL      ( 

DO   126  K=l.JJ 
HRITE(7,133)ALTl(K»,YKCIK) 

fif^PLUTTdNOIC   ,      YPRNr(U,NCELLl,NCELL2,ITBAN0,IPCL»R,NPRBEG, 
INPRE^BBlmlAUBEG.TALBEG.XHRB.X.NB.XSCB.XXSB.XPCFFS.XNtMO) 

103 
107 

680 
109 

695 
m 
125 

ON 

GO   TO   125 
WtmE(6,107)NU*PRI 
FORMATCOPARITY   ERROR 
GO   TO   99 
WRITE(6,109)NUMPRl 
FÜRMATC   END   OF   FILE   REACHED 
GO   TO   125 
WRlTE<6tll<ilNBAND, ITBANU 
FORMAT!'    INPUT   BAND=    • I 1C,• 
RETURN 
END 
SUBROUTINE   PLOTT 

INPREND.üBB.DBTfAL 

READ   AFTER   PRI   ■   »fllO 

LAST   NUMPRI   VALUE 

BAND   ON   TAPE   =   MIO) 

110) 

(INDIC.YPBNT,NCELL1.NCELL2,ITBAND,IP0LAR,KPRBEG, 
TBtG,TALBEG,XHRB,XMNB,XSCB,XXSB,XPCFFS,XNUMC) 

c 
c 
c 
c 
c 

IPOLAR = C 
1PÜLAR = 1 
'BAND ■ 0 
IBANO = 1 

c 

DOUBLE   PRECISION   TALBEG „„„,,. 
DIMENSION   XPRNT(170),YPKNT(l).XWCRD(A) 

COMMON   /ICLZ/   JJfTITL,ALTI(2000),YLCl2COOt.YRC(200C» 
DATA   xV.ORD/'NBLCNBRCWBLCWBfiC'/,NTlME/0/,ICNCE/0/ 

LEFT   CIRCULAR   DATA   REQUESTED 
RIGHT   CIRCULAR   DATA   REQUESTED 
NARROW   BAND   DATA   REQUESTED 
WIDE   BAND   DATA   REQUESTED 

ZALBEG = TA18EG 
IF{IONCE.EC.l)r-0   TO   10 
CALL   STOIDVl'ALCTAP'.StOI 
ML^lOO 
MR=qAO 
MB=200 
MT«9<iO 
IF(NCCLLI.EQ.0»NCELL1=1 
IF(NCELL2.EQ.0)NCELL2=17C 

-XCELL1=NCELL1 
XCELL2=NCELL2 
lF(ABS(DBB).LE..C05)DBB«-60. 
IF(ABS(DBT).L£..C05)OBT>=   <.0. 
DO   7   K=lfl70 
XPRNT(K)=K 

7   CCNTINUE 
ICNCE=1 

10   CONTINUE 

25 
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11    m INDIC.EC.nnO   TC   13 
XCELL1*70. 
XCELL2=0. 

13   CONTINUE 

CALL LINEV (ML,MB,ML,MT I 
CALL LINEV «ML,MT,MR,MT) 
CALL LINEV (MR,MT,MR,MB> 
CALL LINEV (MR,MB,ML,MB> 

CALL YSCALV (OPB,DBT,MB,1023-MT) 
CALL L1NRV (2,ML-35,ML-5,ML*5,OBB,DBT,lC.,l,l,3,lO) 
CALL   LINRV ( 2,««R*35,MR-5,MR + f>, OBB,DBT , 10. , 1 , 0,0 ,10 ) 

IF( INDICES.HCO   TC   16 
Ml»2 
M2 = 2 
Zl=«5. 
GO   TO   33 

16 

14 

Hl*5 
M2 = 5 
11*2. 
IFHNCtLL2- 
£1=1. 
CONTINUE 

NCELL1).GT.P5J&0   TO   U 

30 

31 

IF(ITBANC.EQ.O»GC TO 30 
XLRNGx(XCELLl-l.)*.177515 
XRHNG=(XCELL2-1.»*.177515 
12=1. 
Nl=5 
N2 = 5 
GO TO 31 
XLRNG-IXCELL1-K )*l't.7<)2,3 
XftRNG=(XCCLL2-l.)»lA.7q2g 
12*100 
Hl*2 
N2*2 
CCNTINUfc 

33 

3A 
36 

CALL XSCALV (XIRNG,XRRNG,ML,1023-MR) 
CALL LINRV(1,MP-20,MB-5,MB*5,XLRNG,XRRNG,Z2,M,N2,4,8) 
CALL XSCALV IXCELL I ,XC£LL2,ML,1023-MR1 
IFdNOlC.EQ.DGO   TC   3* 
CALL IINRVI1,MB-20,MB-5,MB*5 ,XCELLI,XCELL2 ,Z1,Ml,M2,3,8) 
CALL LINRV(1,MT+20,MT*5,MT-5,XCELL1,XCELL2,/1,H1,0,0,81 
GO TO 36 
CALL LINRVIl,MT+20,MT*5,MT-5 ,XCELL 1,XCELL2,£l,M1,M2,3,8) 
CONTINUE 

BPRBEG=NPRBEG 
BPREND=NPRENr 
IF( ITBAND.EC1.Ü.AND.IPOLAR.EQ.O)XUSf*XWCRO(l) 
IF(IT0AND.E0.0.ANO.IPOLAR.L1.l)XUSE«XWCRD(2» 
IF!ITBAN0.EC.l.AND.IPüLAR.EC.0)XUSE»XWCRD(3) 

26 
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[HI ITBAND.EQ.l.ANO.IPOLAR.EQ.nxUSE«XWCBDm 
IF( INOIC.EC.DGO TC 35 
CALL RITE2V{C,Me+250,lC23,9C,2,2C,l,«PEAK MAKE RCS (CBSH)•,NLAST) 
CALL RITE2V(ML + 350,MB-50,1023,0,2a3il,«ALTITUDE ( K»«» • ,NL AST ) 
CALL RirE2V(ML + 8C0,MT*5C,1023,0,2,«.a,X0SE,NLAST» 
CALL RirE2V(ML,MT+50,l023,0,2,«tltTITL.NLAST) 
JJJ=JJ-l 

53 00 57 I«1,JJJ 
J=I + 1 
IXl=NXV(ALTI(I») 
IY1*NYV(VLC(I)) 
IF! INDIC.Ea.3)IY1 = NYV(YRC( 1)1 
rX2 = NXVl ALTKJ)» 
IY2=NYV(YLC(J)) 
IF(INDIC.EG.3)tY2=NYV(YRC(Jn 
CALL LINEV( 1X1, IYl,IX2,IY2) 

57 CCNTINUE 
GO TO (59,63,5«),INDIC 

63 INDIC=3 
IPOLAR=l 
GO TO 59 

58 

35 

CALL PLTNC 
GO TO 60 
CALL RITE2V 

RITE2V 
RITE2V 
RITE2V 

CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CAI L 
CA.A 
CALL 
CALL 

(0,MB+350,102 3,90,2,8, ,»RCS DBS*«.NLAST) 
(ML♦350,MB-5C,1023,0,2,13,1, «RANGE  METERS«,NLAST ) 
(ML*350,MT + 5C,1C23,0,2,16,1,«RANGE SAMPLE NC«,NLAST» 
(Ml+800,MT*5C,102 3,0,2,«,1,XUSE,NLAST) 

RIIE2VtPL,MT + 50,1023,0,2,4,1,T1TL ,NLAST) 
PRINTV (1«,'PRI START-STOP«,MLtMB-150) 

(4,«GMT «,ML*200,MB-15C) 
(9,«TAL (SEC) «^L+AOO.MB-ISO) 
(1?,«ALTITUDE(KM)«,ML*600,MB-150) 

PRINTV 
PRINTV 
PRINTV 
PRINTV 20,«RANGE   OFFSET   (M)   « 
PR1NTV(21,«NO.   OF   PULSES   USED   » 
LABLV(XP0FFS,ML*170,MT-15,7,1,5) 
LABLV(XNU^0,ML*155,MT-35,5,1,5) 
LABLV    (BP»BEG,ML,MB-170,5,l,5) 
LABLV    (BPHENU,ML,MB-190,5,1,5) 
LABLV   (XHPB,ML+20C,MB-170,2,1,2) 
LABLV   (XMNB,ML*23C,MB-170,2,l,2) 
LABLV    (XSrB,ML*260,MB-170,2,l,2) 
LABLV   (XX?B,ML*290,MB-170,3,1,3» 
'.ABLV    (ZAI BEG,ML*<i0C,MB~170,7,l,4) 
LABLV   (ALTBEG,ML+600,MB-170,6,1,A) 

,ML»15,MT-15) 
.-ML + IS^T-JS) 

50 

00 50 1=1,169 
J=I + 1 
IFlI.LT.i;CELL1.03.J.GT.NCELL2)G0 TO 50 
IX1»NXV(XP'<NT( I ) ) 
lYl«NYV(YPttNT(I)) 
IX2=NXV(XPRNT(J)) 
IY2=NYV(YPRNT(J)) 
CALL LINEVI IX 1,IY 1,1X2,IY2) 
CONTINUE 

59 CALL   FRAMEVIC) 
IF( INDIC.EC.3)r,a 

60 RETURN 
END 

TO   11 

27 
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APPENDIX D 
TAPALC FLOW DIAGRAM 

START 
^s 

READ 
IKIPUT 
CARDS 

I 
READJS 

READ A 
RECORD 

i 
/ HEDADT 

/UNPACK 
\  HEADER 
\ RECORD 

r " r 
/ READTS 
/   READ 
\cALI BRAT ION, 
\ RECORD 

I 
SET 

CALIBRATIOW 
VALUES INTO 

LOCMIÖMS 

■ "" miu •mm 



-    r 

APPENDIX D-2 

,t3 C,3 

V 

DETERMINE 
FIRST PROCESSING- 

INTERVAL 

I 
VARIAQLES 

29 

1  ^* ■ '■       i urn IP ■MM 



^■^r-^^"^! 

APPENDIX D-3 

XNITIALTHE 
AND  PRINT 

VALUES 

^     ERROR 
MESSAGE 

I 
J 

5 
MS/ 

30 

mm 
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APPENDIX D-4 

MO 

INCREASE 
NSTART 

BY   ONE 

2,3 

YES 

NO 

INCREASE 
PULSE 

COUNTER 

RKSTT BRUCHES 

^   COOWTEf^S 

31 
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APPENDIX D-5 

X 
/FIRST\ 

<f     TIME       > 
XTHROUG-H/^ 

VES SET    PRF 
i ATTENUATION 

TESTS 

1 

NO 

DETERMINE 
OFFSET jk 

POSITI 
SAVED 

ON  JF 
PULSES 

^  

I 
PRIMT 

^ATTENUATIOK// 

■ CHANGES 

I 
COMPUTE 

ALL   METRIC 
DATA 

FIRST 
TIME 

JTHROUGK 

NO 

YES SAVE FIRST 
SET OF 

METRIC DfcTA 

32 
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APPENDIX D-6 

CONVERT 
RCS    FROKA 
M2T0 D3SN\ 

I 
NO 

SAVE PE/VK 
RCS VS. ALT 

FOR   LC 
i   RC 

I 
PRINT 

METRIC ^ 
RCS DMA 
FOR sru- 
FCTED GATES 

I 
PLOTT 
MAKE 

1 APS PLOT 

COMPUTE RCi 
(Hz)   FOR 

SE! 5CTEO 
GHTES 

«QEND OF PULSE 
^^INTERVAl 

INITIAUIE 
SWITCHES 

WO 
2.3 

33 
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APPENDIX D-7 
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APPENDIX E 
SUBROUTINE HEDADT PROGRAM LISTING 

XISIG 
XICAL 
XitQU 
BASE 

HtDADT 

C*LL 
ISIG 

HECADT 
= l 

nSIG,!NBUF,IEQU) 
UNPACK THt 20 hORC ADT HEADER 

RETURN 

TEKPl 
TEHP2 
SAVEA 

START 
ENTRY 
SPACE 
ECU 
EQU 
ECU 
ECU 
SPACE 
SAVE 
BALR 
USING 
ST 
LA 
ST 
LR 
SPACE 
LM 
SPACE 
L 
ST 
ST 
SRI 
ST 
L 
SLL 
SRC 
ST 
SPACE 
L 
ST 
ST 
SRL 
ST 
L 
SLL 
SRL 
ST 
L 
SLL 
SRL 
ST 
SPACE 
SR 
IC 
ST 
KVC 
SPACE 
L 
RETURN 
CNOP 
CC 
DC 
DC 
END 

HEDADT 

4 
5 
6 
12 

(u.m.T,* 
12.0 
♦.BASF 
la.SAVEA-M 
T.SAV^A 
7.8(0, 131 
U,7 

XISIG,XIECU.O(n 

B.OUICALI 
8,TEMPI 
8,TEMP2 
8,31 
a.OiXIECUl 
8,TEMPI 
8,1 
8,25 
8,^(XTECU) 

HBANO 

MREEL 

8,4(XtCAL) 
8,TEM01 
8,TEM02 
8,16 
8,8(XIECU) 
8,TEMPI 
8,16 
Q 2U 

8,12(XIEQL;) 
8,TEH"2 
8,24 
8,24 
8,16(XIECUI 

8,8 
8,8(XICAL) 
8,2C(yi£CÜ) 

MhTK 

MMNTH 

MCAY 

MYEAH 
2<i(q,XIEgij),9(XICAL) 

1',SAVEA*', 
( 14,12»,T 

0,4 
F'O« 
F'O« 
18Ai*I 

MISSICN DES. 

35 
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APPENDIX F 
SUBROUTINE REFC PROGRAM LISTING 

100 

120 

200 

220 

3".4, 

J 7.7, 67.3, 
« 22.9, 19.7, 
5 ^»2.9, <,«.7. 
63*0.0,167.0,103.C, 
7 20.2,   Ib.',,   l'.e, 
8 A6.3, 36.9, 
917 1.0, lOA.O, 
A 16.6, 13.0, 
B    39.2,    3A.0, 

32.1, 29.3. 
77.4, 69.7, 
12.7,      9.A, 

3->.7, 
86.6, 
l.B, 

27.0, 

33.6, 
86.3, 
9.5, 

26.8, 

26.-«, 
73.6, 
8.2,421 

24.3<   20 
74.0,   58.0,   46 
8.4/ 

SUBROUTINE   REFC(E,«,0Eg,DRR) 
UIMENSION   CE(l6,e),CR(16,8),ED(16lfR0lel VERSION 6/16/70 
DATA   DE/0.0 ,0.0 ,0.0 ,0.0 ,0.C P0.0 ,0.0 ,0.0 

lo.o      ,0.0      ,r.c     ,0.0      ,0.0      ,0.0      ,c.o     ,c.o      ,0.0313, 
20.0 30 3,0.0292,^.0 28 7,0.02 82,0.02 72,0.026^,0.0253,0.0243,0.0223, 
30.02 14,0.019 5,0.0 171,0.0135,0.0075,0.0 ,0.0937,0.084 8,0.0770, 
4C.0 732,0.0694,P.0627,0.0571,0.0522,0.0480,0.0412,0.0385,0.0337, 
50.02 78,0.0 205,0.010 5,0.0 ,0.1850,0.1520,0.12 50,0.1140,0.1050, 
60.0904,0.0 79 5, ■'   0 708,0.06 36,0.052 3,0.04 78,0.0405,0.0 323,0.0229, 
70.0114,0.0 ,0.5 310,0.30 70,0.2120,0.18 30,0.1600,0.1280,0.1060, 
80.0899,T.O78C,0.0612,0.0550,0.0455,CO 354,0.0246,0.0120,0.0 , 
90.7550,L.372C,0.2400,0.2020,0.1750,0,1370,0. 1120,0.0942,0.0811, 
AO.0631,0.0566,0.0466,0.0361,0.0250,0.0122,0.0 ,0.9120,0.4110, 
80.2560,0.2140,0.1840,0.1420,0.1150,0.0967,0.0830,0.C64J,0.0575- 
CO.O4 72,0.C365,0.Oi52,0.O122,0.0 ,0.9700,0.4200,0.2600,0.2200, 
DO. 1900 , 0. 1'.60, 0.1170,0. 0980,0.;,840,0.0653,0.0584,0.04 78,0.0 369, 
EO«OÜ4«0.01??tr>>C   / 

DATA   OH/      C.C,      C.C,      0.0,      0.0,      0.0,      0.0,      0.0,      O.C,      0.0, 
1 0.0,      0.0,      0.0,      0.0,      0.0,      0.0,      C.O,   22.6,   21.5,   20.4,    19 
2 19.4,    18.5,    17.6,   16.8,    lö.l,    14.8,    14.2,    13.2,   12.0,    10.4,      8 

57.9,    50.2,   47.0,   4'..1,    39.3,    35.4, 
16.3,    12.7,      9.4,      l\.1,132.0,   98.5, 

33.4, 26.4,   23.9,   20.1,    16.4, 
86.1,    73.4,   56.7,   46.2,    38.9, 
9.5,      8.2,405.0,170.0,104.0, 

26.5, 24.1,   20.3,    16.5,    12.8, 
73.9,    57.1,   46.4,    39.0,    33.8, 
8.4,446.0,172.0,105.0,    87.4, 

24.6, 20.7, 16.7, 13.0, 10.0, 
DATA EC,RTCEG/O.01,2.0,4.0,5.0,6.0,8.0,10.0,12.0,14.0,18., 20., 
124.,30.,40.,60.,90.,57.29578/ 
DATA KD/0.0l,lO.,3O.,60.,2C0.,400.,lOOC.,2000./ 
IF(R.LE.O.0»GO TG 300 
RG«R/1.852C+C0 
00 100 IEC=2,l,i 
I'17-IED 
IE(E.Gt.EO(1!ICO TC 120 
CCNTIMUt 
1*1 
DC 200 JRD«2,8 
J*lü-JRD 
IFIRG.GE.RCU) 1GC TO 220 
CCNTINUE 
J«l 
IF(J.EC.8)G0 TO 34C 
ZR»ALOG(RG/RC(J))/ALOGIRC(J*l1/RD(J)) 
IF(E.LE.O.0)GO TC 320 
ZE«ALOG(E/ED( in/ALQGIEOI l*ll/ED(m 
DE1»((CE(I+1,J)-CE(I,J))•(l.-/R)*(OE(I,J+1)-0E(I,J))»ZR)»ZE 
DE2«( (l;E(l,J*lt-CE( 1,J) )•( l.-ZE)+(CE(I*l,J+ll-DE(I,J+ll)*ZE)*2R 
0EE«CEl+CE2*CE(I,JI 
Mt«MCftl 1 + 1, JI-CRI I, jn»(l.-ZR)*(DR( I ,J+l)-DR(I,JimR)»ZE 
DR2*.iLRII,J4 1)-CR(I,J) )»(l.-ZE) + (CR(l + l,J*l)-DR(KJ+lll^ZEl^ZR 
DRR=(0Rl*DR2*D''l I, J () 
GO   TO   400 

300        DEE«O.C 
DRR'O.Ü 
GO TO 400 

320   0EE'0E( UJIMDOI I,J+1)-0E1I,JM»ZR 
ORa = OR( I,J) + (OP(I,J+1)-DR(I,J)»*ZR 
GO TO 400 

34C   üELT«tE-ED( 1 I)/(ED1 I*n-fcO( 1 ) ) 
0EE=D£LT*(DE(I+1,J)-DE(I,JI)*0E(I,J) 
DRR'CELTttCRIl+l,J|-0R(I,J))+DR(I,J) 

'lOO 0RR»DRR».30480-03 
RETURN 
END 

.9, 

.6.. 

.8, 

.2, 
1. 
0, 
3. 
0, 

6. 

36 

mm —^H 


